(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

'lllllfllllllllllfllllllllllllilll 



(19) World Intellectual Property 
Organization 
International Bureau 



(43) International Publication Date 
2 June 2005 (02.06.2005) 




PCT 



(10) International Publication Number 

WO 2005/049394 Al 



(51) International Patent Classification 7 : B60R 22/42, 

22/36, 22/34, 22/10 

(21) International Application Number: 

PCT/AU20O4/00 159 1 

(22) International Filing Date: 

18 November 2004 (18.1 1.20O4) 

(25) Filing Language: English 

(26) Publication Language: English 
(30) Priority Data: 

2003906340 18 November 2003 (18.11.2003) AU 

(71) Applicant (for all designated States except US): BRITAX 
CHTLDCARE PTY LTD [AU/AU] ; 99 Derby Road, Sun^ 
shine, VIC 3020 (AU). 

(72) Inventor; and 

== (75) Inventor/Applicant (for US only): MACDXJCZYK, 
ggg Wieslaw [AU/AU]; 99 Derby Road, Sunshine, VIC 3020 
(AU). 

= (74) Agent: MADDERNS; 1st Floor, 64 Hindmarsh Square, 
TZZ Adelaide, S.A. 5000 (AU). 



(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ED, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG, 
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 
ZW. 



(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
PR, GB, GR, HU, IE, IS, IT, LU, MC, NL, PL, PT, RO, SE, 
SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 



Published: 

— with international search report 

[ Continued on next page] 



■ (54) Title: SEAT BELT RETRACTION MECHANISM 




Ift (57) Abstract: A belt retraction mechanism (200) including a biased spool (210) having a belt (300) wound thereon, the spool (210) 
O biased to retract the belt (300), a pawl and ratchet mechanism for preventing rotation ot the spool (210) in a direction of retraction, 
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SEAT BELT RETRACTION MECHANISM 
FIELD OF THE INVENTION 

The present invention relates to a belt retraction mechanism. In one particular form, 
the present invention relates to a seat belt retraction mechanism for a child restraint 
seat. 

BACKGROUND OF THE INVENTION 

Current seat belt retraction mechanisms typically involve a combination of a spring 
loaded spool in combination with an associated ratchet and pawl arrangement. The 
pawl is spring loaded to engage a tooth of the ratchet thereby preventing rotation of 
the spool. However, the standard ratchet and pawl arrangement has a significant 
disadvantage. This is best illustrated by considering Fig. 1 which shows a seat belt 
retractor 100 having a spool 110 biased to retract the belt in an anti-clockwise 
direction (direction of curved arrow). The teeth 120 of the ratchet 115 have a first 
generally front vertical face 121 and a rear sloped face 122. In the event of the belt 
being pulled from the retractor 100 (direction of straight arrow), the pawl 130 abuts 
against the vertical face 121 thus locking the belt against any movement from the 
retractor 100. 

In operation, the pawl 130 is first released from the ratchet 115 by an actuator thus 
allowing the spool 110 to rotate and the belt to be removed under tension from the 
spool 110. Following fitting of the belt over the child, often in combination with other 
separate belt and/ or buckle portions, the belt retracts under tension and the pawl 130 
is allowed to re-engage with the ratchet 115 and thus the child is suitably restrained. 
However, the pawl 130 will often engage with the intermediate rear sloped surface 
122 of a tooth 120 between two adjacent vertical faces 121. Thus when pulling the belt 
from the retractor, the spool 110 will move clockwise until the pawl 130 positively 
engages and abuts against the next vertical face 121. This implies that there is a 
certain amount of belt that will travel out from the retractor 100 before the pawl 130 
and ratchet 115 mechanism locks the belt. 
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As a sudden clockwise direction of the spool 110 would be symptomatic of an 
accident, where the momentum of the child would act to remove the belt from the 
retractor 100, the extra amount of the travel in the belt will loosen the restraint 
resulting in a potentially dangerous and unsafe situation. 

It is an object of the present invention to provide a belt retraction mechanism which 
enables improved belt locking. 

SUMMARY OF THE INVENTION 

In one aspect the present invention accordingly provides a belt retraction mechanism 
including: 

a biased spool having said belt wound thereon, said spool biased to retract 
said belt; 

a pawl and ratchet mechanism for preventing rotation of said spool in a 
direction of retraction; 

a biased cam member having an engagement surface, said cam member 
biased to an engagement position wherein said engagement surface engages said belt 
thereby preventing movement of said belt and moveable to an open position; and 

an actuator moveable between an open setting and a closed setting, wherein 
said actuator is manually operable to said open setting to release said pawl and 
ratchet mechanism and furthermore cause said cam member to move from said 
engagement position to said open position, thereby allowing said belt to be 
moveable. 

Combining a biased cam member that includes an engagement surface that locks the 
belt in position with a pawl and ratchet mechanism which prevents rotation of the 
spool provides an effective locking mechanism that locks the belt in place when the 
pawl and ratchet is engaged and the cam member is in the engagement position. 
Combining these features with an actuator which functions to release both of the 
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separate locking means further results in a belt retraction mechanism that is 
convenient and easy to use. 

Preferably, on actuation of said actuator from said open setting to said closed setting 
said pawl and ratchet mechanism reengages thereby preventing rotation of said 
spool. 



This further simplifies the action of locking the seat belt retraction mechanism in 
position as the same actuator used to release the belt is also used to reengage the 
pawl and ratchet mechanism. 

Preferably, on actuation of said actuator from said open setting to said closed setting, 
said cam member moves from said open position to said engagement position. 

Once again this also greatly simplifies the operation of the seat belt retraction 
mechanism as use of a single actuator can both fully lock the belt in position or 
alternatively release the belt. 

Preferably, said actuator includes biasing means, said biasing means to bias said 
actuator to said closed setting from said open setting on release of said actuator. This 
improves the safety of the belt retraction mechanism as the actuator is biased to a 
closed setting ensuring that the belt remains locked in position by default. 

Preferably, said cam member is pivotable and includes a cam arm abutting said 
actuator, said cam arm located at an opposite end to said engagement surf ace, 
wherein on movement of said actuator to said open setting from said closed setting 
said cam member is caused to rotate from an engagement position to an open 
position. 
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By having the cam arm directly contacting the actuator, movement of the actuator 
can be used in a simple and effective manner to change the position of the cam 
member. 

5 Preferably, said engagement surface engages said belt by gripping said belt between 
said engagement surface and an inlet surface, said inlet surface forming part of an 
inlet for said seat belt retraction mechanism into which said belt is retracted. 

Preferably, whilst said actuator is in said closed setting, retraction of said belt causes 
10 said cam member to rotate to reduce the distance between said engagement surface 
and said inlet surface thereby causing said belt to be gripped more tightly. This 
further increases the safety aspects of the belt retraction mechanism as any sudden 
retraction of the belt such as would be encountered in an accident results in the belt 
being locked with greater force. 

15 

Preferably, said engagement surface includes a number of ridges or teeth to engage 
said belt. 

Preferably, said actuator is retained in substantially linear slots to guide movement 
20 of said actuator when acting against said cam arm. 

Preferably, said actuator further includes the pawl of said pawl and ratchet 
mechanism. 

25 Preferably, said actuator and said pawl are of unitary construction. 

Preferably, said actuator further includes a handle, said handle arranged to be 
operable from a location substantially opposite to said inlet of said belt retraction 
mechanism into which said belt is retracted. By positioning the handle opposite to 
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the inlet, one hand may be used to pull the belt from the belt retraction mechanism 
whilst the other hand operates the handle in a convenient and ergonomk position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 A preferred embodiment of the present invention will be discussed with reference to 
the accompanying drawings wherein: 

Fig. 1 is a side view of a prior art pawl and ratchet mechanism as employed in a seat 
belt retraction device; 

Fig. 2 is a first upper side perspective view of a belt retraction mechanism without 
10 the housing cover according to a preferred embodiment of the present invention; 
Fig. 3 is a second upper side perspective view of the belt retraction mechanism 
illustrated in Fig. 2; 

Fig. 4 is a sectional side view of the belt retraction mechanism including the housing 
cover illustrated in Fig. 2 in the engagement position; and 
15 Fig. 5 is a sectional side view of the belt retraction mechanism illustrated in Fig. 4 in 
the open position. 

In the following description, like reference characters designate like or corresponding 
parts throughout the several views of the drawings. 

20 DESCRIPTION OF PREFERRED EMBODIMENT 

Referring now to Figs. 2 and 3, there is illustrated a belt retraction mechanism 20O 
according to a preferred embodiment of the present invention. Whilst this 
embodiment is directly applicable to the harness of a child restraint or safety seat, the 
invention could equally be applied to other situations where a lockable belt 
25 retraction mechanism is required such as a safety harness for a seat or where belts are 
employed to secure goods whilst being stowed. 



30 



Belt retraction mechanism 200 includes spool 210 upon which belt 300 is wound 
upon. Spool 210 is spring loaded by clockwork spring 212 which applies a rotating 
force in an anticlockwise direction as depicted in Fig. 3 thereby retracting belt 300 
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into inlet 270 when the spool 210 is released. Equally other spring arrangements 
which bias the spool 210 to retract belt 300, such as a torsion spring or even resilient 
band arrangements are contemplated to be within the scope of the invention. To 
further tighten the belt 300 a shaft (not shown) can be mounted to engage the 
5 hexagonal nut 213 thus allowing manual rotation of the spool to tighten the belt 300. 

Belt retraction mechanism 200 further includes actuator 240 mounted within housing 
260 by protrusions 243 which slide in slots 262 located on each side of housing 260. 
Attached to actuator 240 is handle 250 which operates to move actuator 240 along 
10 slots 262. 

Referring now to Fig. 4, actuator 240 also includes pawl 241 which in one position 
engages with the teeth of ratchet 211 which are located on one side of spool 210 and 
oriented to block retraction of the belt 300 onto spool 210. Attached to actuator 240 at 

15 slot 242 is coil spring 280 whose other end is attached to housing cover 290 at 

mounting point 291. Coil spring 280 functions to bias pawl 241 into engagement with 
ratchet teeth 211. Abutting actuator 240 is pivotable cam member 220 which consists 
of an arm portion 222 and cam engagement surface 221 which includes a plurality of 
teeth or ridges to improve gripping. Cam member 220 is pivotable about an axis 

20 defined by bolt 224 which attaches cam member 220 to housing 260. 

Rotation of the cam member 220 in a clockwise direction as seen in Fig. 4 forces the 
cam engagement surface 221 against the belt 300. Withdrawal force applied to the 
belt 300 will cause the cam engagement surface 221 to grip the belt 300 and to urge it 
25 further in a clockwise direction thereby causing the belt 300 to be compressed 

between the cam engagement surface 221 and bottom surface 271. This will prevent 
withdrawal of the belt 300. 

A coil spring 230 is attached to an upper lip 223 of arm portion 222 and is attached at 
30 its opposite end to a slot 261 in housing 260. Coil spring 230 acts to bias the cam 
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member 220 against actuator 240 when it is acting to release the cam member 220 and 
to further hold the cam engagement surface 221 against the belt 300 when there is 
clearance between the actuator 240 and cam member 220 to ensure that clamping of 
the belt occurs as soon as any withdrawal force is applied. Clearly, as would be 
5 apparent to those skilled in the art, other biasing means may be used in substitution 
for coil spring 230. 

Referring now to Figs. 4 and 5, in operation, handle 250 is pushed towards housing 
260 causing actuator 240 to slide along slots 262 against the biasing action of both coil 

10 springs 230, 280 thereby releasing pawl 241 from ratchet 211 and furthermore 

pivoting cam member 220 so that the cam engagement surface 221 is moved away 
from the belt 300 thereby releasing the belt 300. As pawl 241 is no longer preventing 
rotation of spool 210 and as belt 300 is free to move between cam engagement surface 
221 and bottom surface 271, belt 300 will be retracted due to action of clockwork 

15 spring 212. The belt 300 can also be withdrawn thereby tensioning clockwork spring 
212. On release of handle 250, cam member 220 under the action of coil spring 230 
and without any opposing force from actuator 240 will return to an engagement 
position where engagement surface 221 will grip belt 300 to prevent removal. 
Furthermore, actuator 240 including pawl 241 will be drawn towards spool 210 along 

20 slots 262 to attempt to engage with ratchet teeth 211 . 

As cam member 220 moves to the engagement position a retraction force on the belt 
300 will cause the cam member 220 to clamp the belt 300 virtually instantaneously. 
However, if no retraction force is applied, the clockwork spring 212 in spool 210 will 
25 have sufficient force to rotate in an anti-clockwise direction (as seen in Fig. 4) until 
pawl 241 engages with the next ratchet tooth 211. Belt 300 pulled in this direction 
with respect to the cam member 220 will act to release the cam member 220 thereby 
allowing further retraction of the belt 300 until rotation of the spool is arrested by the 
ratchet 211, or the harness being tight on the occupant of the safety seat. Pivoting 
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cam member 220 takes the full load caused by any forced removal of belt 300 from 
belt retraction mechanism 200 once actuator 240 has been released. 



In another embodiment, additional biasing means may be included to apply a greater 
5 force to the cam member 220 to urge it into more positive engagement with the belt 
300 so that clamping of the belt occurs quickly without further movement of the cam 
member 220 being required from retraction force on belt 300. 

As would be apparent to those skilled in the art, belt retraction mechanism 200 
10 provides substantial advantages over the prior art. As the locking function is 

performed by the cam member 220 the disadvantages of prior art pawl and ratchet 
mechanisms are substantially addressed. 

The invention has the advantage of holding the belt in its withdrawn position. For 
15 example, if the actuator 240 is operated and belt 300 withdrawn to extend the harness 
of the safety seat, then the harness and belt 300 will stay in that extended position 
when the actuator 240 is released. This is due to the pawl 241 engaging a ratchet 
tooth 211 which prevents rotation of the spool 210 in the direction of retraction. The 
belt 300 and the harness will retract as soon as the actuator 240 is again operated. 

20 

In an alternative embodiment, the pawl 241 and ratchet 211 may be deleted from the 
actuator 240 and spool 210. This will result in a positive retracting force always being 
applied to the belt 300 and will allow further tightening force to be applied manually 
to the spool 210. For example, a shaft mounted to, or engagable with, the spool 210 
25 having an external handle could be used to further retract the belt 300 to maximise 
tension in the safety seat harness. The belt 300 would move freely past the cam 
member 220 when moving in this direction. 

Although a preferred embodiment of the present invention has been described in the 
30 foregoing detailed description, it will be understood that the invention is not limited 
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to the embodiment disclosed, but is capable of numerous rearrangements, 
modifications and substitutions without departing from the scope of the invention as 
set forth and defined by the following claims. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS 

1 . A belt retraction mechanism including: 

a biased spool having said belt wound thereon, said spool biased to retract 
5 said belt; 

a pawl and ratchet mechanism for preventing rotation of said spool in a 
direction of retraction; 

a biased cam member having an engagement surface, said cam member 
biased to an engagement position wherein said engagement surface engages said belt 
10 thereby preventing movement of said belt and moveable to an open position; and 

an actuator moveable between an open setting and a closed setting, wherein 
said actuator is manually operable to said open setting to release said pawl and 
ratchet mechanism and furthermore cause said cam member to move from said 
engagement position to said open position, thereby allowing said belt to be 
15 moveable. 

2. A belt retraction mechanism as claimed in claim 1, wherein on actuation of 
said actuator from said open setting to said closed setting said pawl and ratchet 
mechanism reengages thereby preventing rotation of said spool. 

3. A belt retraction mechanism as claimed in claim 1 or 2, wherein on actuation 
20 of said actuator from said open setting to said closed setting, said cam member 

moves from said open position to said engagement position. 

4. A belt retraction mechanism as claimed in any one of the preceding claims, 
wherein said actuator includes biasing means, said biasing means to bias said 
actuator to said closed setting from said open setting on release of said actuator. 
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5. A belt retraction mechanism as claimed in any one of the preceding claims, 
wherein said cam member is pivotable and includes a cam arm abutting said 
actuator, said cam arm located at an opposite end to said engagement surface, 
wherein on movement of said actuator to said open setting from said closed setting 
said cam member is caused to rotate from an engagement position to an open 
position. 

6. A belt retraction mechanism as claimed in claim 5, wherein said engagement 
surface engages said belt by gripping said belt between said engagement surface and 
an inlet surface, said inlet surface forming part of an inlet for said seat belt retraction 
mechanism into which said belt is retracted. 

7. A belt retraction mechanism as claimed in claim 6, wherein whilst said 
actuator is in said closed setting, retraction of said belt causes said cam member to 
rotate to reduce the distance between said engagement surface and said inlet surface 
thereby causing said belt to be gripped more tightly. 

8. A belt retraction mechanism as claimed in any one of the preceding claims, 
wherein said engagement surface includes a number of ridges or teeth to engage said 
belt. 

9. A belt retraction mechanism as claimed in any one of the preceding claims, 
wherein said actuator is retained in substantially linear slots to guide movement of 
said actuator when acting against said cam arm. 

10. A belt retraction mechanism as claimed in any one of the preceding claims, 
wherein said actuator further includes the pawl of said pawl and ratchet mechanism. 

11 . A belt retraction, mechanism as claimed in claim 10, wherein said actuator and 
said pawl are of unitary construction. 
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12. A belt retraction mechanism as claimed in any one of claims 6 to 11, wherein 
said actuator further includes a handle, said handle arranged to be operable from a 
location substantially opposite to said inlet of said belt retraction mechanism into 
which said belt is retracted. 
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